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Table 1
Variables OR (95% CI)
Standardized log uC2C/sCPII (SD¼1) 2.41 (1.47, 3.95)
Lateral tibiofemoral tenderness absent Reference
Lateral tibiofemoral tenderness present 0.39 (0.16, 0.98)
Age 40-49 Reference
Age 50-59 2.50 (0.96, 6.55)
Age 60+ 5.93 (1.74, 20.20)
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scenarios to the age-speciﬁc (age 20-65 and >65 years) population
structure prognosis for Skåne provided by Statistics Sweden. In scenario
1 (conservative) we assumed that the age-speciﬁc prevalence would
remain constant. In scenario 2 we assumed that the age-speciﬁc prev-
alence of knee OA would increase relatively by 2.6% per year in the ﬁrst
10 years and by 2% per year in the next 10 years for those aged 65 and
by 1.6% per year in the ﬁrst 10 years and by 1.2% per year in the next 10
years for the population >65. Initial values for that increase are based
on the previously published changes in the prevalence of arthritis
between 1994 and 2002 in Canada (Perrucio et al 2006). The reasons for
this observed increase are not fully understood but the increase in
obesity is the main plausible cause. For the OA in the hip or hand we
used half of the increase for knee OA because the impact of the increase
in body mass index on the consultation prevalence in those sites is
probably lower.
Results: In the conservative scenario, which solely depends on changes
in age distribution of the population, the consultation prevalence of
knee OA in adults (aged 20+) will increase from 9.0% in 2011 to 9.9% in
2030, hip OA from 4.0% in 2011 to 4.6% in 2030 and the consultation
prevalence of hand OA in from 2.7% in 2011 to 3.0% in 2030 (Figure).
Assuming the second scenario, i.e., an increase in age-speciﬁc preva-
lence, the consultation prevalence of knee, hip and hand OA in adults
will increase to 13.6%, 5.3% and 3.5% in 2030, respectively. Over a 20-
year period, this corresponds to a relative increase in prevalence of
subjects who have consulted due to OA by 51% for the knee, 32% for the
hip, and 29% for hand OA.
Conclusions: There is a likely scenario for a 30% to 50% increase in OA
consultation prevalence in 20 years from now. Results suggest that
ﬁghting the negative impact of potentially modiﬁable risk factors such
as obesity and injury will be of primary importance to reduce the
occurrence of the OA in the future.303
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Objectives: To evaluate the association of clinical and biomarker vari-
ables with cartilage damage in subjects with knee pain and no radio-
graphic OA
Methods: Subjects with knee pain, age 40-79, stratiﬁed by age decade
and gender, were recruited in a cross-sectional population-based study.
Subjects were evaluated clinically, with MRI, x-ray and biomarkers. MRI
of cartilage (MRC) was scored 0-4 on six knee joint surfaces. Cartilage
damage was deﬁned as MRC2 at any joint site. X-rays were read using
Kellgren-Lawrence (KL) 0-4 grading. Urine biomarkers included C-
telopeptide of type II collagen (uCTX-II) (Nordic Bioscience), type II and
type I and II collagen cleavage neoepitopes (uC2C, uC1,2C) (Ibex), N-
telopeptide of type I collagen (uNTX-I) (Ostex). Serum biomarkers
included sC1,2C, sC2C, c-propeptide of type II procollagen (sCPII), 846
epitope (sCS846) (Ibex), cartilage oligomeric matrix protein (sCOMP)
(AnaMar) and hyaluronic acid (sHA) (Corgenix). Ratios of type II
collagen degradation with synthesis markers were also evaluated.
Biomarker data were log transformed. Clinical variables included pain
duration, pain frequency, WOMAC pain severity, age, gender, BMI,
smoking, knee examinations, history of meniscectomy and knee injury.
Only subjects with normal x-rays (KL<2) were included in this analysis.
Univariate logistic regression analysis was performed initially. Variables
with p<0.25 in univariate analysis were entered into a forward step-
wise multivariable logistic regression analysis. All analyses utilized
stratum sampling weights.
Results: Of 255 subjects, 152 (59.6%) had KL grade <2 and were
included in the analysis. Of these, 78.1% had cartilage damage. Mean age
was 53.7 years, mean BMI 25.9, 53% were female, 15.9% had history of
severe injury requiring a walking aid, 1% had meniscectomy. Results for
the multivariable logistic regression analysis are shown in Table 1. The
risk of cartilage damage was signiﬁcantly increased in those with anincrease in uC2C/sCPII ratio. Other biomarkers were not signiﬁcant. Age
was also associatedwith cartilage damagewith a signiﬁcantly increased
risk in the 60+ age group (OR 5.93; 95% CI 1.74, 20.20) and a trend
towards signiﬁcance in the 50-59 year old age group (OR 2.50; 95% CI
0.96, 6.55). The presence of lateral tibiofemoral tenderness on knee
examination was associated with a signiﬁcantly reduced risk of carti-
lage damage on MRI (OR 0.39; 95% CI 0.16, 0.98).Conclusions: In this population-based study of symptomatic subjects
with no radiographic OA, the ratio of uC2C/sCPII and older age were
associated with an increased risk of cartilage damage, while lateral
tibiofemoral tenderness was associated with a reduced risk of cartilage
damage. Lateral tenderness likely relates to periarticular pain
syndromes and hence may be helpful in ruling out the presence of
cartilage damage in those with knee pain. These ﬁndings may be useful
for future studies aimed at identifying cohorts with early knee OA for
epidemiologic research or clinical trials.
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Purpose: Over 620,000 total knee arthroplasties (TKAs) are performed
annually in the US. Approximately 80% of TKA recipients achieve the
primary goal of relieving pain and improving functional status. Given the
rich evidence documenting the beneﬁts of physical activity (PA), TKA
recipients could further improve their post-operative outcomes and
quality of life by beingmore physically active. There has been little study
of compliance with PA guidelines in persons who have had TKA, and
factors inﬂuencing compliance with PA guidelines in this population.
Methods: We used data from a randomized controlled trial of the
efﬁcacy of post-TKA patient navigation conducted at a tertiary medical
center. Consecutive subjects undergoing TKA for the primary diagnosis
of knee OA were offered participation in the study, and those who
agreed were followed with surveys preoperatively and at 3 and 6
months postoperatively. Preoperatively, we collected data on demo-
graphic and baseline clinical characteristics, including age, sex and
obesity as well as self-efﬁcacy and pain catastrophizing. At each
assessment study participants reported pain and functional status
(measured by WOMAC). At the 3 and 6 month survey we included the
Yale Physical Activity Survey to ascertain patients’ engagement in
vigorous physical activity and leisure walking. We estimated the
proportion of TKA recipients who achieved the level of PA speciﬁed by
federal PA guidelines based upon their response to Yale PA Survey
questions about vigorous activity. We examined associations between
age, sex and obesity and the likelihood of non-compliance with PA
guidelines. In addition we examined whether pain catastrophizing and
self-efﬁcacy inﬂuenced compliance with PA guidelines.
Results: The study sample consisted of 113 participants, 60% females,
mean age 67.3 years (SD 8.5) and mean BMI 30.3 (SD 6.4). At three
months post-TKA, about 20% of subjects reported amounts of vigorous
PA consistent with PA guidelines, and at six months 35% of TKA recip-
ients were compliant with PA guidelines. At six months, median time of
vigorous PA was 30 min/week (IQR: 10-120 min/week), and differed
greatly between men (70 min/week) and women (30 min/week,
p¼0.0117). The median time engaged in leisure waking was 70 minutes
per week (IQR 22-120 min/week), which was similar for men and
women. Results of multivariate analysis that included age, gender,
obesity, pain status, pain catastrophizing and self-efﬁcacy revealed that
obesity was the only factor independently associated with greater
likelihood of failure to achieve PA guidelines (OR 3.4, 95%CI: 1.37, 8.36).
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of physical activity speciﬁed by federal PA guidelines six months after
surgery. Women are less likely than men to be compliant with PA
guidelines, and this impact is largely mediated by obesity. These data
should help inform discussions between providers and patients
scheduled for TKA about the health beneﬁts and potential barriers of
physical activitiy, especially in obese persons with end stage OA.
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Purpose: Although hip replacement is a highly successful surgical
treatment for symptomatic hip osteoarthritis, the operation has
inherent risks including death. Severe hip pain can be so debilitating that
people balance their expectations of improved lifestyle against this risk.
Information is lacking on the long-termmortality risks of different types
of hip replacement surgery performed in the UK. The aim of this study
was to compare 10-year mortality rates amongst patients undergoing
hip resurfacing to those undergoing total hip replacement in England.
Methods: Data was obtained from the English Hospital Episode
Statistics (HES) database linked to Ofﬁce for National Statistics (ONS)
mortality records provided information on date and cause of death in all
adults receiving elective primary hip replacement for osteoarthritis in
NHS hospitals in England between 1999 and 2012. The exposure of
interest was prosthesis type classiﬁed as: total hip cemented, total hip
uncemented, total hip unspeciﬁed ﬁxation, and hip resurfacing. Con-
founding variables included age, gender, Charlson comorbidity index,
rurality, and Index of Multiple Deprivation. The outcome was time from
surgery to death (all cause mortality). Kaplan-Meier plots estimated the
probability of survival up to ten years following surgery. Cox regression
modelling described the association of prosthesis type on time to death,
adjusting for confounders. Propensity score matching was used to
minimise the potential for confounding by indication.
Results: Data was available on 429,806 patients receiving hip replace-
ment. 263,916 (61.4%) were cemented, 121,144 (28.2%) uncemented,
26,147 (6.1%) unspeciﬁed and 18,599 (4.3%) hip resurfacing. Hip resur-
facing was more common in younger patients and in men compared to
other prosthesis types. Compared to cemented hip replacements, Cox
regression models demonstrated a survival advantage in uncemented
[hazard ratio (HR) 0.86 95%CI (0.84 to 0.88)] and hip resurfacing [hazard
ratio (HR) 0.52 95%CI (0.47 to 0.57)] operations, after adjustment for
confounders. There was no evidence of interaction between prosthesis
type and age. To address the issue of confounding by indication, 12,576
hip resurfacing patients were propensity score matched to 3 compa-
rable cemented hip replacements (37,728 patients). Kaplan Meier
survival curves demonstrated that matched hip resurfacing patients
had a much higher survival probability. Cox regression models on
matched patients conﬁrmed a lower risk of death in hip resurfacing
patients versus cemented [HR 0.49 95%CI (0.43 to 0.55)].ĂConclusions: Patients receiving hip resurfacing have reduced long-
term mortality compared to patients receiving other types of hip
replacement. This persisted after adjustment for confounding factors
but the potential for residual confounding remains. Although patients
receiving hip resurfacing are younger, there was no evidence of inter-
action with age. These ﬁndings require validation in external cohorts.306
THE RELATIONSHIP BETWEEN SERUM LEPTIN AND MEASURES OF
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Purpose: Serum leptin measures are associated with radiographic knee
osteoarthritis. Leptin may be associated with joint damage through
anabolic mechanisms (development of osteophytes), catabolic mecha-
nisms (cartilage, meniscal degradation), or creation of a pro-inﬂam-
matory environment. The objective of this study was to relate serum
leptin levels to measures of knee osteoarthritis from magnetic reso-
nance imaging (MRI).
Methods: Participants in the Michigan Study of Women's Health Across
the Nation underwent bilateral knee MRIs at follow-up visit
11 (n¼364) for assessment of cartilage defects, bone marrow edema,
osteophytes, meniscal tears, synovitis and joint effusion. Serum leptin
measures were available from baseline, follow-up visits 1 and 3-7.
Multivariable analyses using ordinal logistic regression analysis were
conducted to relate each of the knee MRI variables from follow-up visit
11 with baseline leptin measures adjusting for relevant covariates.
Longitudinal linear mixed models (PROC MIXED) with random inter-
cepts and slopes for age were used to examine the level and rates of
change in leptin measures over time, stratiﬁed by category of cartilage
defects, bone marrow lesions, osteophytes, meniscal tears, synovitis
and joint effusions at follow-up visit 11.
Results: Baseline serum leptin levels were associated with greater odds
of having more severe knee joint damage at follow-up visit 11 after
adjustment for age, smoking status, menopause status and BMI resid-
uals. The greatest effect was observed for osteophytes; a 5 ng/mL
increase in baseline leptin was associated with 52% higher odds of
having larger osteophytes (OR¼1.52, 95% CI 1.40, 1.65). Correlations
with baseline serum leptin were greatest for MRI-assessed osteophytes
(r¼0.41), followed by followed by effusion (r¼0.34), synovitis (r¼0.31),
cartilage defects (r¼0.28), bone marrow edema (r¼0.24) and meniscal
abnormalities (r¼0.22).
Conclusions: Leptin levels ten years prior to MRI assessment were
associated with the presence of cartilage defects, bone marrow lesions,
osteophytes, meniscal tears, synovitis and effusion among a population
of mid-aged women. Understanding the role that leptin plays in the
joint degradation process is critical for development of more targeted
interventions for osteoarthritis.
Funding: The Study of Women's Health Across the Nation (SWAN) has
grant support from the National Institutes of Health (NIH), DHHS,
through the National Institute on Aging (NIA), the National Institute of
Nursing Research (NINR) and the NIH Ofﬁce of Research on Women's
Health (ORWH) (Grants NR004061; AG012505, AG012535, AG012531,
AG012539, AG012546, AG012553, AG012554, AG012495). The content of
this abstract is solely the responsibility of the authors and does not
necessarily represent the ofﬁcial views of the NIA, NINR, ORWH or the
NIH. The Michigan SWAN Study is additionally funded by AG17104. This
work was additionally supported by a Doctoral Dissertation Award from
the Arthritis Foundation (AF#5375) and CKG was a trainee on the
University of Michigan T32 Public Health and Aging Training Grant (AG-
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THE BURDEN OF OSTEOARTHRITIS: VALIDATING A SPECIFIC
QUESTIONNAIRE
L. Grange, Sr. y, P. Bertin, Sr. z, F. Rannou, Sr. x, P. Bruel, Sr. k, S. Branchoux,
Jr. {, C. Taieb, Sr. {. yC.H.U. Hôpital Sud A.Michallon,, Échirolles, France;
